Taiwan cobra chymotrypsin inhibitor: cloning, functional expression and gene organization.
A cDNA encoding chymotrypsin inhibitor was constructed from the cellular RNA isolated from the venom glands of Naja atra (Taiwan cobra). The resultant amino acid sequence showed that the mature protein is comprised of 57 amino acid residues with six cysteine residues. Cloned protein was expressed and isolated from the inclusion bodies of E. coli and refolded into a functional protein in vitro. Deleting the first three residues at its N-terminus caused a moderate increase in the inhibitory constant (K(i)) against chymotrypsin. The genomic DNA encoding the chymotrypsin inhibitor was amplified by PCR. The gene shares virtually an identical structural organization with the beta-bungarotoxin B1 chain (a snake Kunitz/BPTI neurotoxic homolog) gene. Moreover, the overall sequence identity of the N. atra chymotrypsin inhibitor and beta-bungarotoxin B1 chain genes was up to 83%. These findings strongly suggest that snake Kunitz/BPTI protease inhibitors and neurotoxic homologs may have originated from a common ancestor.